Novel BCL2 inhibitor, Disarib induces apoptosis by disruption of BCL2-BAK interaction.
Apoptosis is a highly regulated pathway of programmed cell death relying on the fine balance between pro and antiapoptotic binding partners. Overexpression of the antiapoptotic protein BCL2 in several cancers makes it an ideal target for chemotherapy, with minimum side effects. In one of our previous studies, we designed, synthesized and characterized Disarib, a BCL2-specific small molecule inhibitor. Interestingly, Disarib showed a novel mode of BCL2 inhibition, by predominantly binding to its BH1 domain, as compared to the BH3-specific action of other known BCL2 inhibitors. Here, we investigate the mechanism by which Disarib induces cell death, upon binding to BCL2. We find that Disarib specifically disrupted the BCL2-BAK interaction, but not that of BCL2-BAX or other members of the proapoptotic family such as PUMA and BIM, in vitro. Biochemical and biophysical studies demonstrate Disarib-induced inhibition of BCL2-BAK interaction with a Ki of 12.76nM. Genetic knockout cells of BAK/BAX and double knockout (DKO) cells confirmed a BAK-specific action of Disarib, thereby facilitating apoptosis. Importantly, intracellular FRET in BAK/BAX single and double knockout cells demonstrated BCL2-BAK disruption, and activation of intrinsic pathway of apoptosis upon Disarib treatment. Thus, we report a unique mechanism of action of a BCL2 inhibitor, Disarib, by specifically targeting the interaction of BCL2-BAK, while sparing that of other proapoptotic binding partners.